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M., Jantova S., Brezova V., Cipak L.: Synthesis and Anticancer Activity of Novel 9-O-
Substituted Berberine Derivatives. Int. J. Mol. Sci. 20(9), 2169 (2019).

8. Sivy J., Marchalin S., Safaf P.: Two Related Thienoquinolizidines and Their Crystal,
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10.1007/s11696-020-01224-z).
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https://doi.org/10.1002/jms.4540)

15. Safaf P., Marchalin S., Cveéko M., Moncol J., Dujnié V., Soral M., Daich: Synthesis and
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https://doi.org/10.1016/j.tetlet.2020.151608).
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Triapine Derivatives Act as Copper Delivery Vehicles to Induce Deadly Metal Overload in
Cancer Cells. Biomolecules 2020, 10, 1336 1-22.

20. Halaska J., Lokaj J., Jomova K., Ruzi¢kova Z., Mazur M., Moncol J.: Formation of
supramolecular hydrogen-bonding chains and networks from copper (ll) halogenobenzoates
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(2020). (DOI: 10.1016/j.poly.2019.114237).
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Formulations of Staphylococcus aureus bacteriophage in biodegradable beta-glucan and
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10.1016/j.jddst.2020.101909).

22. Zalibera M., Ziegs F., Schiemenz S., Dubrovin V., Lubitz W., Savitsky A., Deng S. H. M.,
Wang X.-B., Avdoshenko S. M., Popov A. A.: Metallofullerene photoswitches driven by
photoinduced fullere-to-metal electron transfer. Chem. Sci. 12, 7818-7838 (2021). doi:
10.1039/d0sc07045a
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23. Seo J.-Y., Akin S., Zalibera M., Ruiz Preciado M. A. R., Kim H.-S., Zakeeruddin S. M.,
Mili¢ J. V., Gratzel M.: Dopant Engineering for Spiro-OMeTAD Hole-Transporting Materials
towards Efficient Perovskite Solar Cells. Adv. Funct. Mater. 2102124 (2021). doi:
10.1002/adfm.20210212410.1002/adfm.202102124.

24. Franova, P., Marchalin, S., Safaf, P., Cvecko, M., Moncol, J., Zidekova, I., Othman, M.,
Daich, A.: Smart and concise entry to chiral spiro[cyclopentane-indolizidine]-tetraol
diastereomers as a new aza-spirocyclic framework. New J. Chem. 45, 15956-15967 (2021).
doi.org/10.1039/d1nj02180j

25. Kuznetcova I., Bacher F., Végh D., Chuang H.Y., Arion V.B.: Ready Access to 7,8-
Dihydroindolo[2,3-d][1]benzazepine-6(5H)-one Scaffold via Early-Stage Fischer Ring
Closure Reaction. Beil. J. Org. Chem. (v tlaci) ID 23268617 (2021).

26. Mal¢ek M., Millerova S., Bu€insky L.: Theoretical study of hydrogen adsorption on the
graphene quantum dots doped with various first row transition metals: Switch of spin state
as a way to improve H2 adsorption. Physica E 139, 115144 (2022).

27. Simunkova M., Biela M., Steklag M., Hiingik A., Klein E., Maléek M.: Cu(ll) complexes of
flavonoids in solution: Impact of the Cu(ll) ion on the antioxidant and DNA-intercalating
properties. J. Mol. Liquids 359, 119230 (2022). 3

28. Bucinsky L., Borthak D., Gall M., Matuska J., Milata V., Pitoriak M., Stekla¢ M., Végh D.,
Zajacek D.: Machine learning prediction of 3CLpro SARS-CoV-2 docking scores. Comput.
Biol. Chem. 98, 107656 (2022).

29. Milata V., Zalupsky P.: Amer. J. Clin. Microbiol. Antimicrob. 5(1), 1061 (2022).

30. Pavilek B., Végh D., Bortnak D., émejkalové V., KoziSek J., Milata V.: Dimethyl 3,7-
diamino-4,8-bis((2-methoxy-2-oxoethyl)thio)benzo[1,2-b:4,5-b’ldithiophene-2,6-
dicarboxylate. Molbank 4, M1474 (2022). https://doi.org/10.3390/M1474

31. Pavilek B., Milata V.: Trisubstituted push-pull nitro alkenes. Arkivoc 7, 401-421 (2020).
https://doi.org/10.24820/ark.5550190.p011.495. (publikacia neuvedena v predchadzajucich
spravach)

32. Gasparova M., Kubanova N., Tokar K., Végh D., Tokarova Z.: Novel type of azomethine
with combined efects of thiophene cores and vicinal cyano groups. Monatsh. Chem. 153,
1099-1105 (2022). DOI: 10.1007/s00706-022-02993-x.

Uplatnenie vysledkov projektu

Projekt bol zamerany na smart chromogenicitu heterocyklickych zlu¢enin, ¢o v ramci
zakladného vyskumu prinasa dal$i potencial uplatnenia vysledkov vyskumu ziskanych
rieSenim projektu pre aplikacie v praxi. Cast prac je zamerana na pripravu vybranych typov
zlu€enin (skratka publikacie z predchadzajuceho zoznamu prac: 2018ACS, 2019MC,
20191UMS, 2019JCC, 2020CP, 2020ACS, 20200BC, 2021NJC, 2022BJOC, 2020A,
2022MC).

Studium ich $truktary a viastnosti je zakladnym vychodiskom pre buduce aplikacie, ako bolo
publikované napriklad v pracach: 2020CS, 2020JMS, 2020P.

Vyuzitie pripravenych zlu€enin je vo viacerych oblastiach, ktoré sme Studovali teoreticky i
prakticky ako potencialne polovodi¢e (2019HCA, 2020THL, 2021CS, 2022M), fotovoltaické
(2020CEJ, 2021AFM ), magnetické (2019NC) materialy Ci biologicky aktivhe zlu€eniny
(2018I, 2020B, 2020JDDST, 2022JML, 2022CBC, 2022ACJMA). Potencial absorpciu vodika
na grafénoch bol Studovany v 2022PE aj v suvislosti s naSimi su¢asnymi Studiami
azagrafénov.

Dohodli sme biologické testovania na SAV a priebezne modifikujeme pripravené zlu¢eniny
klasickymi i neklasickymi metédami syntézy, pri€om sa zameriavame na environmentalne
benigne postupy reSpektujuce principy zelenej a udrzatelnej chémie (vzorky odovzdané na
Neurobiologicky ustav SAV a do Biomedicinskeho centra SAV.

Rozvinutie tejto spoluprace o€akavame v novopodanom projektu APVV v spolupraci prave s
NBU SAV (APWWV-22-0028). Teoretické $tudium potencialnych antivirotk zo $truktdr nami
syntetizovanych v predchadzajucom obdobi a v blizkej buducnosti v ramcizamerania nasho
projektu (smart chromogenicita) prebieha v projekte APVV-20-0213 ako aj v projekte:
Strategic research in the field of SMART monitoring, treatment and preventive protection
against coronavirus (SARS-CoV-2)", Project no. 313011ASS8, co-financed by the European
Regional Development Fund (ERDF).

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
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(max. 20 riadkov)

NajddlezitejSim vysledkom su publikacie v slovenskych a zahraniCnych ¢asopisoch — spolu
19 (plan 16) a citacii, ktoré hovoria o kvalite a ohlase tychto publikacii (140 / 15).
Porovnanie planu a skuto€nosti hovori o tom, Ze pripadne nesplnené polozky boli
nahradené splnenymi a prekrocenymi pribuznymi poloZzkami. Treba vziat do uvahy aj fakt,
Ze v podstate tento rok bola obmedzena moznost experimentalnej prace z dévodu
pandémie COVID-19 najma na zaciatku roku. Tym nasledne poklesol publikatny potencial a
v pripade zbornikov a podobnych vystupov vedeckych podujati, ktoré sa nekonali alebo len
vynimoc¢ne sa konali on-line formou, boli takéto vystupy takmer zlikvidované. V navrhu
projektu sme nepocitali s poklesom poctu Studentov, €o sa odrazilo v poCtoch bakalarskych-
diplomovych-doktorandskych prac a ich obhajobach.

RieSenim projektu vzniklo 9 vedeckych prac publikovanych v recenzovanych vedeckych
Casopisoch v SR a 2 v zahrani€i, 16 vedeckych prac publikovanych v nerecenzovanych
odbornych €asopisoch a zbornikoch v SR a 10 v zahranici, 5 vedeckych monografii, 2
vysokoSkolské ucebnice. V 14 vzdelavacich kurzoch sa vzdelavalo 185 ucastnikov. Bolo
rieSenych 11 bakalarskych a diplomovych prac a 15 doktorandskych prac, ktoré budu v
blizkej buducnosti obhajované. Pre Statnu spravu sme oponovali 56 prac, pripravili sme 15
navrhov projektov, 25 inych elektronickych dokumentov a 25 popularizaénych aktivit.
NavySe sme realizovali viaceré neplanované polozky, ktoré mozno povazovat' za pridanu
hodnotu projektu: 12 usporiadanych konferencii, 2 vystavy, 65 studii a metodik, 5
novovytvorenych miest, 11 monografii, 14 partnerstiev s podnikatelskym sektorom, 28
medzinarodnych spoluprac s 23 projektami.

Celkovo mozno povedat, ze vysledky, dosiahnuté Clenmi rieSitelského kolektivu vzhladom
na vytyCené ciele sme vo vacsine klu€ovych poloziek v principe prekrocili aj napriek
obmedzeniam experimentalnych prac kvoli pandémii, Brexitu a pod. Pripravené heterocykly
sa ukazali byt idealnymi materidlmi pre Studium réznych vlastnosti resp. aplikacii (smart
chromogenicita).

Treba objektivhe priznat, Ze obmedzenie pristupu Studentov, doktorandov ako aj ostatnych
pracovnikov v rokoch 2020-22 sa odrazilo aj na me$kani vysledkov vyskumu a zmen$eni
poctu vedeckych vystupov (publikacie, zborniky z vedeckych podujati).

Dalgim obrovskym problémom je ukoné&enie pristupu k databéze SciFinder® a Reaxys® od
1. jula 2020, bez ktorej nie je mozné publikovat' vysledky vyskumu v Casopisoch bez rizika
plagiatorstva a duplicitného vyskumu.

V podstate vysledky vyskumu za celé obdobie su v suhlase s jednotlivymi etapami
harmonogramu rieSenia projektu tak, ako boli naplanované pri podani zZiadosti o grant.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The mostimportant result is publications in Slovak and foreign journals — a total of 19 (plan
16) and citations that speak of the quality and response of these publications (140 / 15). A
comparison of the plan and the fact indicates that any unfulfilled items have been replaced
by fulfilled and exceeded related items. It is also necessary to take into account the fact that
basically this year the possibility of experimental work was limited due to the COVID-19
pandemic, especially at the beginning of the year. As a result, the publication potential
decreased, and in the case of proceedings and similar outputs of scientific events that did
not take place, or were only rarely held online, such outputs were almost eliminated. In the
project proposal, we did not foresee a decrease in the number of students, which was
reflected in the number of bachelor's-diploma-doctoral theses and their defenses.

The solution of the project created 9 scientific papers published in peer-reviewed scientific
journals in the Slovak Republic and 2 abroad, 16 scientific papers published in unreviewed
professional journals and proceedings in the Slovak Republic and 10 abroad, 5 scientific
monographs, 2 university textbooks. In 14 training courses, 185 participants were trained.
11 bachelor's and master's theses and 15 doctoral theses have been solved and will be
defended in the near future. For the state administration, we opposed 56 works, prepared 15
project proposals, 25 other electronic documents and 25 popularization activities.

In addition, we have implemented a number of unplanned items that can be considered as
an added value of the project: 12 organized conferences, 2 exhibitions, 65 studies and
methodologies, 5 newly created cities, 11 monographs, 14 partnerships with the business
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sector, 28 international collaborations with 23 projects.

Overall, it can be said that the results achieved by the members of the research team in
view of the set goals have been exceeded in principle in most of the key items, despite the
limitations of experimental work due to the pandemic, Brexit, etc. Prepared heterocycles
have proven to be ideal materials for the study of various properties or applications (smart
chromogenicity).

It must be objectively acknowledged that the restriction of access for students, PhD students
as well as other staff in 2020-22 was also reflected in the delay in research results and the
reduction in the number of scientific outputs (publications, proceedings of scientific events).
Another huge problem is the end of access to the SciFinder® and Reaxys database from
July 1, 2020, without which it is impossible to publish research results in journals® without
the risk of plagiarism and duplicate research.

Basically, the results of the research for the entire period are in agreement with the different
stages of the project design schedule as planned when the grant application was submitted.
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